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In mice Theiler's murine encephalomyelitis virus (TMEV) persists 28 in macrophages that eventually undergo apoptosis. TMEV infection 29 of macrophages in culture induces apoptosis through the intrinsic 30 pathway, restricting virus yields. We show that inhibition of 31 TMEV-induced apoptosis leads to phosphorylation of receptor 32 interacting protein 1 (RIP1), localization of RIP1 and RIP3 to 33 mitochondria, ROS production independent of MAPK activation and 34 programmed necrosis (necroptosis). Blocking both apoptotis and 35 necroptosis restored virus yields. and fragmentation) and 90% of cells dead by 16 h pi (60% by 111 apoptosis) (Fig. 1A-C) . At 24 h pi, no cells survived, such that 112 the percent undergoing apoptosis could not be determined by DAPI 113 staining. As anticipated, addition of nec-1 to virus-infected 114 cell cultures had no effect on cell survival since nec-1 only 115 blocks necroptosis only when apoptosis is also inhibited (Fig.  116 Immunoblotting analysis to assess expression of RIP1 and RIP3 and 132 cleavage of PARP and caspase-3 to their active forms showed that 133 RIP1 and RIP3 were constitutively expressed in infected 134 macrophages and that addition of nec-1 did not alter expression 135 levels; cleavage of caspase-3 and PARP began at 10 h pi (Fig.  136   2A,B) . RIP1 and RIP3 expression was unchanged by the addition of 137 qVD-OPh or qVD-OPh plus nec-1, but cleavage of caspase-3 and PARP 138 was reduced (Fig. 2C,D) . Levels of these proteins, and of β-139 actin, decreased at 16 and 20 h pi due to increasing cell death 140 ( Fig. 2A-D) . Overall, no increases in RIP1 and RIP3 expression 141 resulting necroptosis were observed 142
143
Since RIP1 phospho-antibodies were not available, RIP1 had been activated and necroptosis was underway (Fig. 4) , 212
suggesting that initiation of necroptosis per se may not have 213
initially impacted viral titers. Loss of some infectious virus 214 ensued at later times pi due to continued cell death (Fig. 4) . 215
Addition of qVD-OPh and nec-1 to the medium of infected 216 monolayers led to longer cell survival (Fig. 1A) and 217 significantly higher viral yields compared to incubation with 218 only qVD-OPh at 24 and 30 h pi (p<0.05) (Fig. 4) 
